The original diagnostic 24 hour pH monitoring data in 57 children with gastro-oesophageal reflux (GOR) were retrospectively reviewed after a minimum of one year follow up. The tracings of children who responded to medical treatment were compared with those who failed to respond and required a fundoplication. Children with GOR secondary to oesophageal atresia/tracheo-oesophageal fistula and neurological conditions (n=12) were analysed separately from those with primary GOR (n=45). Children with primary GOR requiring a fundoplication (n= 9) had increased daytime reflux. The percentage time pH<4 was the best discriminator (21% v 7%) with a threshold of 18% giving a 92% specificity and a 70% sensitivity. For children with secondary GOR the percentage time pH<4 at night was significantly higher (29% v 3.7%) in those requiring a fundoplication (n=5). A threshold of 18% gave an 80% specificity and an 86% sensitivity. These results show that both daytime and night time pH monitoring data can be of prognostic value in different subgroups of children with GOR. A percentage time pH<4 of greater than 18% was a useful threshold to apply when evaluating the pH monitoring data.
The diagnosis of gastro-oesophageal reflux (GOR) using prolonged (12- (86%) and analysis of these data formed the basis for this study. Thirty six (63%) of these children were referred from their own general practitioner, 14 (24%) were referred from local paediatric outpatient clinics, and seven (13%) were tertiary referrals from other centres.
Oesophageal pH monitoring was performed using a 6 French gauge glass pH probe (Graph probe, Zinetics) and a Flexilog 1010 24 hour ambulatory pH recorder (both supplied by Oakfield Instruments, Eynsham, Oxon, UK). The pH electrode was positioned in the oesophagus 5 cm above the gastro-oesophageal junction using the pH profile on withdrawal from the stomach. The position was confirmed with a chest x ray. A standard silver chloride surface electrocardiograph electrode was used as a reference electrode. Monitoring was continued for 24 hours with a normal diet. Events, the time spent asleep, and posture were recorded using the event button on the recorder. The recording was analysed on an IBM computer using the Flexilog analysis program (Oakfield Instruments, Eynsham, Oxon). A barium meal examination or oesophagoscopy was performed in 88% of cases and showed no important underlying abnormalities -that is, partial thoracic stomach, large hiatus hernia. Oesophageal biopsy was restricted to those children with severe GOR to confirm the presence of oesophagitis before surgery. None of the children had previously received treatment for GOR. In 12 cases GOR was secondary to either severe neurological impairment (6) or postoesophageal atresia and tracheo-oesophageal fistula repair (6) . These children were considered separately from the children with primary GOR (n=45) when analysing the results.
All children received an initial course of medical treatment consisting of upright posture and milk thickening agents in infants, Gaviscon 5 ml four times daily (or infant Gaviscon sachets where appropriate) and cimetidine 20-30 mg/kg daily in three divided doses. Where the clinical response to treatment was poor at six weeks, additional treatment with prokinetic agents was used. Metoclopramide (1 mg twice or thrice daily according to age) was used in the early part of the study, and cisapride (0-2 mg/kg thrice daily) more recently. Eight children were treated initially with cisapride and Gaviscon for six weeks as part of a trial running simultaneously with this study, and non-responders at six weeks were switched to our normal treatment regimen. Tables II and III show the ages, sex, and presenting features of these two groups subdivided into primary and secondary GOR. The selection of children for fundoplication was based on clinical criteria combined with the results of oesophagoscopy showing uncontrolled oesophagitis and was not based on the results of the original diagnostic pH monitoring tracing. These tracings were therefore analysed in this study to look for any prognostic indicators of the response to medical treatment that might be of value in the future. The day and night time periods of these tracings were analysed separately.
STATISTICS
The pH monitoring scores and ages were compared using the Wilcoxon rank sum test. Differences in the presenting features between the groups of children were tested using x2 analysis. Prognostic thresholds were derived from the data using receiver operating characteristic curves.
Results
Nine of the children with primary GOR required a fundoplication (20%). There was no significant difference in age or presenting features between the children in the medical and surgery groups (Table II) . One child in the surgery group had pH monitoring performed on two occasions before starting treatment and both these recordings were used for analysis giving a total of 10 sets of data for this group. Table IV summarises the pH monitoring data. The children in the surgery group had significantly higher daytime scores for all the variables analysed. The overall percentage time pH<4 was the best discriminator (21% v 7%) with a threshold of 18% giving a 92% specificity and a 70% sensitivity for predicting failure to respond to medical treatment. There was no significant difference in night time scores between the two groups.
Five of the children with secondary GOR required a fundoplication (42%), three with neurological impairment and two after tracheooesophageal fistula repair. Younger age and presentation with failure to thrive were significantly more common in the surgery group (Table  III) . Respiratory symptoms were more common in all of these children compared with those with primary reflux. 15 The pattern of reflux was very different in children with primary reflux. Such a clear association between daytime reflux and outcome has not been previously described. Few studies have presented, however, an analysis of subgroups of children based on cause as in this study. Combining the data from the primary and secondary groups in this study would have masked the separate significance of the day and night time reflux in each group. In particular our results in the primary reflux group differ from the findings ofColson and colleagues who carried out a similar study but in a very heterogeneous population of children. 4 They found sleep reflux and acid clearing time to be the most useful predictors of a poor response to medical treatment. An analysis of a subgroup of children excluding those with neurological conditions and after tracheo-oesophageal fistula repair still found sleep reflux to be the best predictor of outcome though daytime reflux was also significantly different in the two groups. These groups were poorly matched for age, however, and a number of children had had a Nissen fundoplication with a recurrence of GOR. A comparison with our population of generally younger children all before surgery is therefore difficult to make. A more homogeneous population of children with primary GOR was studied by Cucchiara and colleagues'7 who found that oesophagitis was not associated with nocturnal reflux. It has been suggested that feeding is a potential cause of GOR in these children with daytime reflux and analysis of postprandial tracings is a sensitive method for detecting this.'8 In our experience we have not found such an analysis oftracings to be helpful (data not shown) and do not routinely perform this. Interestingly Cucchiara also found that postprandial analysis of tracings was unhelpful. '7 In conclusion, increasing emphasis has been placed on night time reflux because of its association with serious respiratory problems in children'8 and with oesophagitis in adults."' But this viewpoint has been challenged by other studies showing a correlation between daytime reflux and oesophagitis in both adults20 and children."' While there remains uncertainty on this subject one possible conclusion is that both daytime and night time reflux can be of importance in different subgroups of patients with GOR as shown in this study.
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